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(54, Title: METHOD FOR DISPLAYING IMAGES ON A DISPLAY DEVICE, AS WELL AS A DISPLAY DEVICE USED 
(57) Abstract 

The invention concerns 
a method far displaying 
Images on a display device, 
characterised in that use is 
made of a display device 

(I) comprising at least a 
genial processing unit (2), 
a display (3) consisting of 
several display units (4) 
and an individual processing 
unit (5) per display unit (4), 
whereby, in order to display 
the images, data concerning 
the image to be displayed are 
transmitted from the general 
processing unit (2) to the 
individual processing units (5) 
in the form of a data stream 

(II) . in that chare is a control 
communication between the 
general processing unit (2) . 
and each of the individual 
processing units (5) in the 
form of control signals (13), 
and in that data from the data 
stream (11) are collected at 
every individual processing 
unit (5) as a function of 

the control signals (13) ^ 
S^JSr"' 11 * UnitS ^ K 8,10 COKena " *"*» rf a 1 «», unit (2) and seri aU y coupted 
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5 

The present invention concerns a method for displaying 
xmages on a display device, as well as a display device for 
realising this method. 

10 in particular. the invention concerns display devices 
comprisxng a display which consists of several display 
mt6 ' WherCb > r these display units are driven by means of a 
general processing unit, as well as by means of individual 
processing units per display unit. 



15 



20 



in particular, it concerns display devices which make It 
possible to display images on a large image surface. 

The invention is particularly meant for display devices 
comprising display units whereby the image is reproduced by 
means of what are called LED 1 s (Light Emitting Diodes) . 

It is known that an LED wall can so to say be built in this 
manner. It is also known that, by building the led wall 
from groups of LED's of different colours, in particular 
red, blue and green, by appropriately adjusting the 
intensity of tne different LED's, it is possible to obtain 
various global colour effects. Also, by means of an 
appropriate control of the LED's, it is possible to 
30 reproduce moving images in colour, for example video 
images, on the LED wall. 

Such display devices can be used for different purposes, 
for example for displaying images in stadiums, information 



25 
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processing JT " h " t "~ « 

unit, which furcheTc^ ^ "' indivitol Processing 
processing un lt s ra TT« C " ""^ ind ^al 

communicate among t h?„ S elv"s erent Pt ° CeBSin9 ""^ ~ 



10 



15 



20 
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This known device is disadvantageous in th*i- , 

of mutual data exchanges are retired so that T 

is very restricted « * 4 ' so that th « system 

conceded . " *** " Calculat ^ possibilities are 

The invention aims a method for representing ■ 

display device of the above-n^ntiZd f ^ * 

method allows for = ^ mentioned type, whereby this 

ax±ows for a smoother data process-i™ »>», 
to the methods known until now. Pr ° CeSSln3 than according 

- -rr r—— rrr 

general wav i n ~..v. ^. ^ppxiea in a more 

° ther dis P la y devices, such as CRT 
projectors and the like. 

maae of a display device comprisina at 

Processing unit, a display consisting o £ ^ IZZl 

tnHmage to he d' " concerning 

proceed unit to the^VT^"" W "» ~ 
for™ of a data « processing units in the 

a data stream. in that there is » „„„.., , 
communication betwe.™ hh . . control 

on Between the general processing unit and each 
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of the individual processing units in the fom, , 
signals, and in t-h al . £orm of c °ntrol 

coHecced .t " .f «f fOT the **« «»- are 

- the control sional -it as a function 

» Processing unice. "admitted to the individual 

»s the data stream is offered to each of n, , 

processing units on the one hand! end there " s TTT] 

communication on ^ B v , e 18 a control 

» Processing unit, sre d • °' ^ the dividual 

that every Ssplav L t T" ° n ^ °"° 
ones, retiring To 7™ " *»*•— «Ur of the other 

processing * ™ l 

between the individl, ^"""^ " reguired 

» ^ata tranUrC nT 006381 " 9 ^ th « e b « 
-.cuitjfflission, makxng more calculfl^^nn - • 

emulation capscity availahle for process^ the ^ T 
in the individual processing units. CeE " nS the si «" ala 

•asLy ceased in " °" « 

number of electric cZec,- "T^ 1 ""' •"*>« a large 
aide of the display 3 regUired on «» •»* 

" As already mentioned, use is preferablv «m. „ 

disnlav ««4«.,. . Vieieracxy made here of 

display units consisting of led panels. 

According to the most prefers flmhn ^ 

Bional „ . preterred embodiment, a distributed 

° n oetween the general processing unit on the on* 

a.*.,., r ° £ c «<="lations are made in the 

c"cula t PrOCeS3inS m,lt> " hereas a — « of other 
This requrres less data exchange between the 
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30 



d»ta via the data Wl1 as *™>>smission Uto £or 

» and the Iniivital 2. 3e ° eral ^°««in a unit 

«« a re£i „r « a L: r r^rr can then * — 

image. 0 " ° £ £or displaying the 

consists^tTasTof ' *— ^ that it 

consisting ^ "S^/"^ ^ 

=rs r^vr- u < — - 

» fs. the ge a «T or ^ " *" —"ted 

p^..^ ^-v^rr oTa lv-"- 

providing for a confrm . stream; means 

processing unit and ..:. ^ 3 ™ ral 

» Pressing unit, « m which ^oHect^a'ta "LTT 
stream as a function of the tran™,^ „ ^ 
further processing and """^ Si9 " alS *« 

* Sventfon. 111^ * —~ - the 



35 



™ 03 rtrsjr~ a aiapiay ~ 
s i i—c™ 1 « - — *— *. 
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HZt 2 4 , r „T" nts . the tack siae of - —i- 

tigure 2 xn perspective; 

figure 7 echematicaily represents a special im^ 
geometry. special image 



10 As represented in fioure ? , 

to t*. invention ££ly Ls^s * " " 1 ■ Oeoeal "» 

unit 2 and a dispTay 3 c™. t * 9eMral *> r °~ s ""S 

oorcposed Of several 7i„L COn01Stln9 ° £ a »»icH is 

unit , is LVrf, " P X U " itS •*' <3"°lay 
u i= equrppea „ lt h an individual processing 5 

raproauotionof^Ltorrai^ayT."" 16 ^ 
As represented in figures 2 t« a -i. 

The nucules are preferably fastened in the frame 6 in . 

35 Diodes) „ h iJT" • P*"«ular LED's (Light Emitting 
3-oa.s). whxoh are indicated hereatter in a general mannsr 
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with the reference 9, but which are indicated with the 
references 9 A to 9E „ hen represented in detail. 

5 2* aT^ "* 9E ^ f ° r 6Xample ' Whereas the LEO' s 
9B and 9D are green and the LED's 9C are blue Bv 

controlling the respective LED's 9A-9E and hv X u 

th _ Ai**^ 9B and b V thua making 

tne different colours Hi,,™* „ ^ ■ 

luminate with different 

wha t r tie \ ^ 18 POSSible t0 -y col^ 

.0 herTr S6en fr ° ma diSt3nCe - Every set of LED ' s 9 

be , , 0r T " P±Xel ° f imagQS t0 b6 d - * shoull 

ways of T "*? 3 ^ ^ in di "~en t 

ways, of three colours or of a combination of different 
groups of LEB-s 9. «„. for example, the LED 1 s 9 A - 9B !9C 

.5 fori! 9r< ^ P ° C baSlC COl ° UrS W±th WhiCh a11 Colou " «» b. 
formed. The same goes for the LED's 9B-9C-9E as well as 
for 9D-9C-9E and 9A-9C-9D. 

The invention is special i„ that the display device l as 
,s schematically represented in figure 5. is equipped with 

rTe 'd- " 1SaSt tranSmit ^ ~£ -he imlge 

^ d : S S ayed t—smitted from the general processing 
unxt 2 to the individual processing units 5 in the form of 
a data stream li ; ^3 12 providing for a cQnt 
communication between the general processing unit 2 and 
contrT ^ diVidUal P-cessing units 5 in the for. of 

i rLTl 8 13 '" and ' individ -l Processing unit 5. 

means 14 whxch collect data from the data stream H as a 
function of the transmitted control signals 13 for further 

the ^ pane1 ' of th * display unit 4 concerned. 

Sj^f n ° ted that data Stream 11 and the ™^ 
signals 13 are only represented schematically in the 

»5 ii a S\°. f f±3Ure 5 ^ that ' ±n realit ^' ^ stream 
11 and the control signals 13 are not necessarily carried 
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™ TJITI^ lines - Tha data ~ » - «- 

s and other intervals are ^ 

Imere»t iCal reaSD,1S ' """^ " "** be -eoessary to „a*e 

unLTT £ ora Ct T S bat " ea " ^ Processino 

.« prooessino i. * " CaM WlMre « s <*«"" — • 

processing ls provrded £ or the diffarant colours tor cha 

XZ^^LT^^ - — « « the 

ottwe'n the 8 raSCriCCed — « - "-trio connections 
Oetween th. successive dlspiay units 4. and thav ™ „. 
coup ad .„i^ ly ^ TCana M . nuM)er o£ ^ 

» ^"pol^/co " t "" eed PairS ' " KiCh aM 

sTda of th» " " Whi0 " plu *> ea in tha hack 

side of the processing units 5. 

^^i — r^the— - 

- ptoe^rrr:. - caicuiataa in aa - - - — - 

si9Mi ™ ia * - - cut M 
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According to a f iret aspect , , distributec3 
processing of the signals related to the colour rendering 

f ° r ' ^ ° thSr W ° rdS a ^-rihuted colour 
5 To Z T' fc ^ 3 d±StribUted Preceding related 

S to^the brightness and/or contrast can hereby be provided 

in particular, one or several adjustments are made at the 
general processing unit 2 related to one or several of the 
io following possibilities: 

- image stabilisation and/or noise suppression; 

- tracking of the illumination of the image, in other 
words luminance tracking', whereby certain values 
of the luminance are included; 

- histogram equalisation as a function of the entire 
image to be displayed,- 

- observing of what is called cue flash and acting 
appropriately in case of such a cue flash- 

» - reduction of the image in relation to the original 

input image in the horizontal and/or vertical 
direction. 

25 SnLf* 11 " 8 n ° iSe s ^^on is done in a 

25 general manner for the entire image display. 

Luminance tracking implies determining for example a fixed 
relat.cn between the different colours beneath a certain 

30 ^Z C \T r Si9nalS C ° nC6raed ^ — i"ed to 

30 the individual processing units 5. 

By histogram equalisation is meant that a histogram of the 
entire image content is made and that an evaluation is 
subsequently made and, if necessary, corrections will be 
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211 "L % £Unet± ° n th8 "° £ the oata stream ii is 

tranamrttea to the processing unics 5. 



5 curvet °' lllu """ i ™- »9U« « represents oiKerent 
5 curves which c.„ be founo in a histogram h hereby 
represents the luminance vaiu. ana I the nunfcer of tiles 

Z To i M ,° CCUr ^ thiS ima9e - ^ «"« represent al 
the pxxela of the image. 

'0 in the case of an image which is generally rather grey, a 

^ , t S ° btained ' a bri 9 ht i«S« produces the curve B 
and a dark image the curve C. 

As a function of the nature of the curve, either curve A, B 
tL a h C ° rreCti0n Can thus »* • One possibility is 

^ Lrf n " 9nalS " e ° bSerVed indic *ting that the image 
the IT „ C> ' ^ Btream 11 " ad ^ 8te * «"* that 

inl^L \" StreSaed ' Wh6reaS Wh6n Si9nals « 

20 sSeam ^ 9 - « ^ ±S ^ <CU ~ e B > ' the 

stream 11 18 adjusted such that the brightness i s stressed. 

In case of curve A, for example, no correction is made. 

The adjustments resulting from the evaluation of the 
histogram can also be linked to time. impliGS that 

- also alterations in the histogram for each of the 

ziz i ima r are detected and taken int ° x ; 

w a ilbe irf terat ' 0na ' alt6rationS in the output signal 

a 3^1^ lY ' 38 3 reSUlt ° f Which is ° bt -ned 

a stabiliaation effect. 

30 

What is called a cue flash is a sudden alteration of the 

Zllll C ° ntent ' ±n ° ther W ° rdS a sudden cha ^ ^ the 

alters 1R t ge * ^ " Cl6ar th3t ' at SUCh a — nt, the 

-5 flash alT ^ ^ i9n ° red - A det6Cti0n of th * «■ 

flash allows for appropriate action at that moment. 
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in order to obtain a distributed signal processing, one or 
several individual adjustments are made at the individual 
process^ units 5 as well. m particular, these 

:::~Lr oncern one or severai ° f *- 



10 



15 



20 



25 



30 



the 



- adjustment of the colour co-ordinates; 

- adjustment of the brightness; 

- adjustment of the contrast; 

- corrective adjustment as a function of 
temperature and/or age of the display unit 4; 

- adjustment of the transfer functions RGB (red 
yellow, blue) ; 

- enlargement of the incoming video signal in the 
horizontal and/or vertical direction. 

A number of these items will be ii lustrated in great8r 
detail hereafter. 

By colour co-ordinates are meant the co-ordinates in the 
chromaticity diagram. These co-ordinates determine what 
colour is visually observed, and they depend on several 
factors Thus, for example they are linked to the age of 

tl±^2 f ^ *' SUCh that the ad ^ sc »-t -st be made 
individually. However, the adjustment contributes to the 
general smoothness and uniformity of the colour 
reproduction in the image. 

in order to adjust and improve the contrast, different 
modes axe applied in the individual processing units 5, 
whereby the linear connection between the input signal and 
the output signal is adjusted towards a non-linear 
connection, whereby for example dark signals are further 
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reduced in order to make sure that the LED' s 9 remain 
switched off i„ case of signals indicating that there is a 
very dark image part, whereas for example signals 
indicating that there is a bright image, are reinforced. 

Thus can be obtained among others that when the viewer is 
situated close to the display 3, the dark passages will 
indeed be perceived as being dark, and any annoying 
flashing of the LED . S 9 which can be perceived from nearby 
10 is excluded. 

in particular, a dynamic sample weight distribution is 
applied above, whereby the individual processing units 5 
are informed via the control signals 13 of what curve 
should be followed during the transformation of the linear 
course into the non-linear course, depending on the aimed 
effect. 



15 



20 



25 



30 



35 



This technique allows for a refined contrast rendering 
without requiring a large number of contrast level 
differences in the signal of the general processing unit 2 
towards the individual processing units 5. By using 
different curves, it is possible to create different 
results, and transmitting a restricted signal from the 
general processing unit 2 to the individual processing 
unxts 5 will suffice to indicate to the latter what curve 
should be followed. 

By providing for a corrective adjustment as a function of 
temperature and/or age per display unit 4, and thus also 
per individual processing unit 5, also other influences of 
temperature and/or age known as such are separately dealt 
with, and on condition that there is an appropriate 
control, differences between the displayed image in each of 
the display units 4 are excluded. Thus, it is possible to 
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remove display units 4 from the display 3 and to replace 
them at any time, without any disadvantages. it is also 
possible to build a display 3 of any size whatsoever, even 
when it contains display units 4 which have been in use for 
5 a shorter time than a number of the other display units 4. 
By age should in this case mainly be understood the total 
time during which a display unit 4 has been switched on. 

The temperature correction offers the advantage that mutual 
10 deviations resulting from temperature differences, 
irrespective of the cause of these temperature differences, 
are excluded. Said temperature differences may occur for 
example when, for a longer length of time, only a part of 
the display 3 is driven so as to form an image, whereas 
from a certain moment on, the entire display 3 is used 
consequently, the display units 4 which have not been in 
use until then will not function at operating temperature, 
and an adjustment because of the temperature differences is 
advisable . 



15 



20 



25 



30 



35 



According to another aspect of the invention, also a 
distributed signal processing of the signals related to the 
image display, in other words a distributed image 
processing, is provided for. 

An example of such distributed image processing consists in 
that a distributed signal processing is provided for which 
makes sure that, both at the general processing unit 2 and 
at the individual processing units 5, measures are taken to 
minimise image flickering. 

According to the invention, the line frequency is raised to 
this end in the general processing unit 2 in order to 
eliminate what is called the interline flicker, it will be 
raised for example from 15 kHz to 32 kHz. 
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However, in the individual processing units 5. one or 
several individual adjustments are made which make sure 
that every display unit 4 operates frequency- independent 
vertically and horizontally. This adjustment consists for 
example in realising an automatic pulse width adjustment 
and/or in carrying out a frequency raise to eliminate what 
is called surface flicker. 



10 



15 



20 



The pulse width adjustment offers the advantage that one 
can for example automatically switch from a so Hz system to 
a 60 Hz system without any discontinuities being perceived 
in the displayed image. The automatic pulse width 
adjustment is preferably carried out by creating free 
spaces in between the pulses, whose interval is adjusted 
such that the entire signal becomes totally continuous. 

The frequency is raised from for example 50/60 Hz to at 
least 100 Hz and better still to 400 Hz. 

According to yet another aspect of the Invention. a 
distributed signal processing of the signals determining 
the image geometry is provided for. 

25 in order to obtain a certain image geometry, control 
signals 13 are hereby transmitted to the individual 
processing units 5 which indicate which part of the image 
should be displayed at the display unit 4 concerned, 
whereby the individual processing units 5 then collect data 
from the data stream 11, process them and display them, as 
a function of said control signals 13. 



30 



An example thereof is represented in figure 7, whereby the 
entire image which is normally displayed in the rectangle 
35 defined by the entire surface of the display 3, is 



PAGE 20/22 ■ RCVD AT 11/23/2004 4:59:13 PM [Eastern Standard Time] • 8VR:USPTO-EFXRF-1/1 * DNIS: 8729306 • CSID:707 824 4634 * DURATION (mm-ss):08-02 



.Nov 23 04 03: 13p 



Clairvoyante Inc 



707 824-4634 



p. 21 



WO 00/65432 . 14. PCT/BEOO/00039 



compressed into a triangle 18. The image Bl of the picture 
line 19 must hereby no longer be displayed over the 
distance X, but over the short distance Y. in this case, 
the display units 4A and 4B will not be ordered to collect 

5 data from the data stream 11 via the communication protocol 
which is contained in the control signals 13, whereas the 
display unit 4C will be ordered to collect all the image 
information of the image Bl from the data stream 11, and to 
display this image Bl, of the picture line 19, over the 

10 distance Y. The general processing unit 2 hereby only 
gives a command, whereas the recalculation for the display 
of the image Bl over the distance Y is carried out in the 
processing unit 5 of the display unit 4C. 



15 



20 



25 



30 



According to another aspect of the invention, a dynamic 
image stabilisation is provided for. 

To this end, one or several of the following techniques are 
preferably used: 

- a time -dependant image stabilisation, whereby it is 
verified for pixels of the image how alterations in 
time occur between successive images, and whereby an 
image stabilisation effect is provided for before 
the images are displayed, for example by ignoring or 
attenuating brief alterations; 

- a frequency-dependant image stabilisation, whereby 
it is verified how alterations occur in pixels of 
the image situated next to one another, and whereby 
an image stabilisation effect is provided for before 
the images are displayed; 

- an amplitude-dependant image stabilisation,- 

- an image stabilisation as a function of the entire 
image content. 
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Such an image stabilisation can be realised either 
exclusively at the general processing unit 2 or exclusively 
at the individual processing units 5, but also distributed 
5 over both. 



It should be noted that the improvement of the image 
display by means of such a dynamic image stabilisation can 
also be applied in other display units X than those 

10 described above, namely also in display units which are not 
assembled from different display units 4 and which do not 
necessarily have to be of the LED type. Hence , as far as 
the dynamic image stabilisation is concerned, the invention 
is not restricted to the above -described display device 1, 

15 and it also extends to other display devices, including CRT 
. projectors, picture tubes, etc. 

According to a special characteristic of the invention, 
both the signals of the data stream 11 and the control 

20 signals 13 are successively displayed from one display unit 
4 to the next, and a number of, preferably each of the 
individual processing units 5 is provided with a master 
clock correction. This implies that all the signals, at 
each transition to a subsequent display unit 4, are again 

25 optimally adjusted to one another, so that possible 
transmission errors are excluded, if not minimised. 



In practice, different signals are preferably used for the 
basic colours red/green/blue (RGB signals), and possible 
30 transmission errors in these RGB signals are minimised 
thanks to the above-mentioned master clock correction, in 
particular a cumulation of shifts and errors resulting from 
what is called jitter is counteracted at the master clock. 
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